Methods
Values for the molar absorption coefficients were determined from rapid oxidation of small concentrations of substrate under assay conditions but using enzyme concentrations in the µM range.
The parameters of the Michaelis-Menten model, Km and vmax, were calculated from the steady-state rate of product formation for each of the initial substrate concentrations tested (with the exception of the two highest tested concentrations of tyramine and the highest concentration of p-tyrosol, respectively, which showed significant contributions of substrate inhibition.). All measurements were performed in triplicate; the reciprocals of the variances of the observed slopes were applied as weights for the nonlinear regression using the Levenberg-Marquardt algorithm [12] as implemented in the program Dataplot version 11/2010. Initial estimates for the two free parameters were obtained by applying the Hanes-Woolf linearization of the Michaelis-Menten equation. [13] Tables   Table S1 . Data collection and processing statistics for jrTYR Figure S3 . Gate formed by His243 and Phe260. A) Incoming tyrosine (from bmTYR + tyrosine structure, PDB entry: 4P6R) [14] , illustrated in sticks representation (color code: cyan = carbon, blue = nitrogen, red = oxygen) is stabilized (shown by black dashes) by His243 and Phe260
Figures and
(drawn as sticks, color code: green = carbon, blue = nitrogen). Both copper ions are represented as brown sphere with their bridging solvent molecule shown as small sphere, the rest of the structure is illustrated as cartoon with 50% transparency. B) L-DOPA (from bmTYR + tyrosine structure, PDB entry: 4P6R) [14] , illustrated in sticks representation (color code: purple = carbon, blue = nitrogen, red = oxygen), is stabilized by the "gate residues" His243 and
Phe260. The rest of the figure is shown as in A). Figure S4 . Substrate deprotonation. The conserved water molecule is shown as small red sphere with black dashes indicating its theoretical interactions. The water molecule is stabilized and activated by Glu235 and Asn240, which are shown as sticks (color code: green = carbon, blue = nitrogen, yellow = sulfur, red = oxygen). In addition a tyrosine (from bmTYR + tyrosine structure, PDB entry: 4P6R) [14] is illustrated in sticks representation (color code: cyan = carbon, blue = nitrogen, red = oxygen) in order to visualize the potential deprotonation interaction between the conserved water molecule and the ortho-position of the tyrosine. Moreover, both copper ions (brown spheres), the copper bridging solvent molecule (small red sphere), the six copper coordinating histidines and the blocker residue Phe260 (sticks, color code: green = carbon, blue = nitrogen, yellow = sulfur) are illustrated. Note that the illustrated jrTYR structure represents the met-form and that the deprotonation is assumed to take place with the enzyme being in its oxy-form (not illustrated).
